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(57)Abstract: 

PURPOSE: To make the filter characteristic more 
excellent by providing a radio wave absorber for 
reduction of disturbance of the electromagnetic field 
mode and the occurrence of the higher-order mode on 
the inside wall of the case of a filter to reduce the 
occurrence of noise due to the disturbance of the 
resonance mode. 

CONSTITUTION: A case 8 is made of brass which has 
the surface plated with gold about 5//m thick. A radio 
wave absorber 9 is provided on the surface of the inside 
wall of this case 8. A ferrite having a large magnetic loss 
is used as this radio wave absorber 9. With respect to 
this ferrite, an imaginary part of the high frequency 
permeability is large, and a magnetite, a nickel ferrite, a 
lithium ferrite, a copper ferrite, a barium ferrite, or the 
like can be used in the GHz area. In this case, pasted 
fine particles of a magnetite are printed on the surface 
of the inside wall of the case 8 with about 100//m 
thickness to obtain the radio wave absorber. 
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* NOTICES * 

JPO and NCZPX are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This docxmient has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a microstrip line resonator with the half-wave length of one or plurality which carried out 
electromagnetic-field association mutually, or the track die length of the integral multiple, the input/output 
terminal of said microstrip line resonator, and touch-down — the microstrip line filter characterized by 
preparing the wave absorber for making the case wall of this filter reduce the turbulence of electromagnetic- 
field mode, and generating of the higher mode in the filter which used and constituted the oxide 
superconductor in the conductor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the microstrip line filter used for a microwave transmitter. 
[0002] 

[Description of the Prior Art] As a circuitry element in microwave communication in recent years, the 
microstrip line filter which consisted of resonators in which ******** of one or plurality which carried out 
electromagnetic-field association mutually has the track die length of the integral multiple is often used on 
the dielectric substrate. There is the description that a small thing and integration with other circuit elements 
are easy as compared with the waveguide mold filter and dielectric filter which are used considering a 
microstrip line filter as a filter which generally has high Q value, and it is suitable for the application to a 
microwave integrated circuit (Media Interface Connector). However, the Q value of a microstrip line 
resonator has the fault that it is generally low and generating of the higher mode also tends to take place by 
the conductor loss of Rhine which constitutes it, and radiation loss. Here, if this fault can be removed, Q 
value of the resonator which constitutes a microstrip line filter can be made high and the property of the 
whole microwave circuit can be raised, also in the microwave circuit for which the waveguide filter was 
used, a small lightweight microstrip line filter can be used conventionally. 

[0003] The structure of the conventional microstrip line filter is shown in drawing 2 (a) about the case of a 
three-step band pass filter, the stripUne resonators 10a, 10b, and 10c prepare on the dielectric substrate 11 — 
having — moreover ~ the background of a dielectric substrate — touch-down — the conductor 12 is formed. 
On the fi-equency decided by the die length and width of face, and the thickness and specific inductive 
capacity of the dielectric substrate 1 1, each stripline resonators 10a, 10b, and 10c are arranged so that a 
lifting and each stripline resonator may carry out electromagnetic-field association of the resonance 
mutually. Furthermore, by carrying out electromagnetic-field association with the input/output terminals 1 3 
and 14 with an extemal circuit, these resonators consider as the whole and constitute the filter, and this filter 
is shown in drawing 2 (b) — as — touch-down — it is installed in the case 17 connected with a conductor, and 
connects with the extemal circuit by connecting the terminals 13 and 14 for I/O with connectors 15 and 16. 
In addition, such a filter may be used in a case, integrating with other microwave circuit elements else [ in 
the case of being used with a filter simple substance ]. In the above-mentioned configuration, the case 17 is 
the cutoff waveguide in the TEIO mode, intercepts TEIO wave below the cut-off fi-equency decided by 
cross-section size of a case, and has the structure of suppressing direct association of the input/output 
terminal near resonance fi-equency. general — this case — front faces (especially wall front face), such as 
brass, — low resistance usual state conduction metals, such as gold and silver, — plating — the conductor as a 
waveguide — while making loss small, loss by the shielding current over the radiation generated from a 
discontinuous part on the electromagnetic-field target between this filter, a connector, etc. is made small. In 
order to raise the engine performance of such a microstrip line filter, it is necessary about the circuit element 
of the whole including a case to reduce loss. 

[0004] the conventional microstrip line filter — setting — the stripline resonator 10 and touch-down — what 
used usual state conduction metals, such as gold, for the conductor 12 has been used. Moreover, what plated 
gold etc. on front faces, such as brass, is used for the case like the above at this time, moreover — a purpose 
[ manufacture / like recently (applied physics Letters (Applied Physics Letters) 58 volume, 1789 - 1791 
pages, 1991), for example, reference, / a filter with high Q value ] — carrying out — the stripline resonator 10 
and touch-down — a conductor 12 — on the other hand — or the ndcrostrip line filter which used the oxide 
superconductor for both is also reported. However, also in these filters, usual state conduction metals, such 
as gold plated on front faces, such as brass, like the above, are used for the case. 
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[0005] 

[Problem(s) to be Solved by the Invention] however — above ~ the stripline resonators 10a, 10b, and 10c 
and touch-down ~ the case where used usual state conduction metals, such as gold, for the conductor 12 and 
the case 17, and a microstrip line filter is manufactured — a conductor especially a stripline resonator, and 
touch-down — the conductor loss by the surface electrical resistance of a conductor will be very large, and 
the property of a filter will be suppressed by such conductor losses. For example, if a microstrip Une 
resonator is produced with this configuration, the Q value in a room temperature can be obtained about 300. 
Moreover, since the surface electrical resistance of a usual state conduction metal will become small if 
service temperature is used by 77K which are the boiling point of liquid nitrogen, although Q value becomes 
higher than the case of a room temperature, the Q value still obtained is about at most 700. For this reason, 
the insertion loss was very large, since the microstrip line filter currently used conventionally was inferior in 
the filter shape, there were many examples currently used for the microwave integrated circuit only taking 
advantage of the description of it being small and being easy to integrate, and it was xmsuitable for the part 
for which high Q value is needed. The waveguide mold filter, the dielectric resonator filter, etc. were used 
for the part for which such high Q value is needed conventionally. However, in a such type filter, the 
volume of the filter itself becomes large, and it has a fault also in that it is hard to carry out integration with 
other microwave components in that it is hard to miniaturize a microwave device disadvantageously. In such 
a situation, development of the microstrip line filter of small high perform2mce applicable to a microwave 
integrated circuit is needed. 

[0006] a purpose [ solve / such a trouble ] — carrying out — a recently and stripline resonator and touch- 
down — the microstrip line filter which used the oxide superconductor for the conductor was developed, the 
striphne resonator with which an oxide superconductor occupies a part for the principal part of loss of a 
microstrip hne filter since the surface electrical resistance of microwave becomes small single or more 
figures rather than usual state conduction metals, such as gold, in the superconductive state below the 
critical temperature, and touch-down — the conductor loss of a conductor can be reduced sharply. For this 
reason, it became possible to conquer the trouble of filters, such as conventional gold, sharply, and the 
engine performance of a microstrip line filter improved comparable as a waveguide mold filter or a 
dielectric resonator mold filter, or more than it. In the already reported [ actually ] paper, although it is an 
easy resonator in the frequency band near 6-lOGHz, about 10,000 Q value is obtained in 77K. if the engine 
performance of a microstrip line resonator carries out improvement in until to this extent, a microstrip line 
filter can be used now also for the components with which electric conduction **** and a dielectric 
resonator were used conventionally, and it will become very advantageous in respect of high-performance- 
izing of a device, a miniaturization, etc. 

[0007] However, if writing profit Q value becomes large in a microstrip line filter Few leakage fields from 
radiation or a stripline resonator which are not expected from the discontinuity between connectors 15 and 
16, an input/output terminal 13, and 14 etc. It becomes impossible to also disregard loss, the conductor by 
the shielding current passed in the case which consisted of gold etc. ~ Moreover, it is becoming clear that a 
new trouble arises when aiming at the filter of high performance more — the turbulence in generating and 
the major mode of the higher mode which interact with a case and are caused arises, and this causes a noise, 
the filter with which such effect used the conventional usual state conduction metal for the microstrip line 
etc. ~ setting — a central conductor and touch-down — the conductor loss by the current which flows to the 
principal part of a conductor was overwhelmingly larger, and the loss by the above currents which flow in a 
case secondarily did not become a problem at all. However, also in the filter which used the oxide 
superconductor like the above, the quality of a thin film etc. is raised, and when the oxide superconductor 
thin film which made surface electrical resistance very small is used, Q value comes to exceed about 20,000 
in 77K. And implementation of the filter which has such high Q value newly generates the trouble that few 
noises by turbulence of the resonance mode by the aforementioned cause affect a filter shape. 
[0008] By improving the structure of a case 17 for the purpose of solving the above-mentioned technical 
problem, this invention reduces generating of the noise by turbulence of resonance mode, and offers the 
microstrip line filter which was more excellent in the filter shape. 
[0009] 

[Means for Solving the Problem] in order to solve the above-mentioned technical problem — the microstrip 
line filter of this invention ~ a stripline resonator, the terminal for I/O, and touch-down — while using an 
oxide superconductor for a conductor, it is constituted by installing an electric- wave absorption band in a 
case wall. 
[0010] 
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[Fxinction] this invention — above — a stripline resonator, the terminal for I/O, and touch-dovra — using the 
oxide superconducting thin fibn of high quality for a conductor — a stripline and touch-down, while 
reducing the conductor loss of a conductor and being able to realize hi^ Q value By installing a wave 
absorber in the wall front face of a case, make this wave absorber absorb the leakage field from the radiation 
and the microstrip from the discontinuity of a microstrip line, and turbulence of resonance mode is 
controlled. The noise of a filter can be decreased and the microstrip line filter of the high performance which 
reduced the ripple in a band more can be manufactured. 
[0011] 

[Example] The microstrip line filter of this invention is explained to a detail below, referring to a drawing. 
Drawing 1 (a) and (b) are the top views and cross-sectional views of a microstrip line filter by one example 
of this invention, drawing — setting — la, lb, and Ic ~ a stripline resonator and 2 — a dielectric and 3 — 
touch-down — it is a conductor. Moreover, as for 4 and 5, the terminal for I/O with an external circuit, and 6 
and 7 are connectors. Furthermore, although 8 is a case part which takes the lead in this invention, the wave 
absorber 9 is installed in the wall of a case. 

[0012] the example of this invention — setting ~ a stripline resonator, the terminal for I/O, and touch-down - 

- a conductor - YBa2 Cu3 07-X The oxide superconductor was used. YBa2 Cu3 07-X which has the 
thickness of about 1 micrometer with laser vacuimi deposition on one front face of a dielectric substrate first 
on the occasion of actual manufacture The oxide superconductor film was produced at the membrane 
formation temperature of about 650-750 degrees C. Next, a dielectric substrate is turned over and it is YBa2 
Cu3 07-X at the same conditions as the background front face of the above-mentioned dielectric substrate. 
The oxide superconductor film was formed and the oxide superconductor film was formed in both sides of a 
dielectric substrate. Next, YBa2 Cu3 07-X of one field About the oxide superconductor film, the filter 
pattern was formed using processing processes, such as the usual lithography and ion milling, moreover, the 
YBa2 Cu3 07-X oxide superconductor film of the field of another side — touch-down — it was made the 
conductor. Under the present circumstances, even if it uses other superconductors which have high Tc other 
than Y system superconductor, such as Tl system superconductor and Bi system superconductor, as an oxide 
superconductor, it does not interfere. Moreover, as a dielectric substrate to be used, low dielectric loss 
substrates, such as a magnesium oxide (MgO) and a lanthanum aluminum oxide (LaA103), were used. 
[0013] Next, in this invention, in order to prevent turbulence of the mode under the effect of few leakage 
fields from flie extraneous emission and the microstrip from discontinuity of this filter, the structure of a 
case 8 was improved to a different thing from the conventional technique. In this example, although the case 
8 used the gold-plated about 5-micrometer thing on the surface of brass, it installed the wave absorber 9 in 
the wall front face of this case. The large ferrite of magnetic loss was used for the wave absorber. The large 
ferrite of magnetic loss is a ferrite with the large imaginary part of RF permeability, and magnetite, a nickel 
ferrite, a lithium ferrite, a copper ferrite, a barium ferrite, etc. can be used in a GHz field. In this example, it 
considered as the wave absorber by printing what pasted the particle of magnetite on the wall front face of a 
case about 100 micrometers in thickness. Here, even if the manufacture approach of a wave absorber formed 
in a case wall uses other approaches, such as applying a ferrite coating or pasting up the plate of a ferrite, it 
does not interfere. 

[0014] The microstrip line filter was manufactured by installing the filter pattern produced as mentioned 
above in the case where it has a wave absorber in a wall like drawing 1 (b), and connecting an input/output 
terminal to a connector. The property of such a microstrip line filter was measured using the network 
analyzer, and it compared with flie microstrip line filter by the conventional technique. The center frequency 
of the microstrip line filter produced by this example is 9.8GHz, and the bandwidth in equiripple is 3% of 
three-step band pass filter. In addition, the ripple in a band of a filter was designed to O.OldB. On the 
occEision of filter shape evaluation, a filter is installed into the refrigerator which can be cooled up to the 
20K neighborhood, and it is YBa2 Cu3 07-X. It cooled to boiling point 77K of liquid nitrogen lower than 
the critical temperature of an oxide superconductor, and transit measurement of microwave power, reflective 
measurement, etc. were performed. In addition, YBa2Cu3 07-X on the low loss dielectric substrate used by 
this example Since the oxide superconductor thin film was very excellent in the superconduction property, it 
turned out that the surface electrical resistance of microwave is fiilly small, a microstrip line resonator with a 
resonance frequency of 9.8GHz is produced, about 30,000 high Q value is actually obtained in the 77K 
neighborhood when the no-load Q value of a resonator is measured, and a property is very excellent. 
[0015] Drawing 3 shows insertion-loss [ which is the typical filter shape of the microstrip line filter in 
77K ], out of band insertion-loss, and band internal reflection loss, and the value of the ripple in a band, first 

— as the comparison with the conventional technique — a stripline resonator, the terminal for I/O, and touch- 
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down — the gold of a usual state conduction metal was used for all conductors, and when the used filter 5 
with which usual gold-plated the case was evaluated, band interpolation close loss showed about 2.5dB and 
a comparatively big value. Since this has the large conductor loss of the gold which is a usual state 
conduction metal as already stated, it is because the Q value of a filter will be held down by very low level. 
About this filter, band internal reflection loss was able to be set to about 26dB by performing impedance 
adjustment. However, the ripple in a band showed the bigger value than the case where about 0.03dB and an 
oxide superconducting material are used. Moreover, the skirt-board property which shows the steepness of a 
filter was also a thing inferior to the case where the oxide superconducting material described later is used. 
When this filter 5 was compared with the filter 4 which used the wave absorber for the case wall, the 
capable difference was almost unobservable in both so that it might see in a table. With such a filter, the 
filter shape is determined by very big conductor loss, and the bad influence to the filter shape which 
turbulence of the slight mode by the radiation from the discontinuity of a microstrip line or the leakage field 
does as compared with this big conductor loss is very small, and it tums out that it is in the level which does 
not become a problem at all. 

[0016] next, a stripline resonator, the terminal for I/O, and touch-down - a conductor — YBa2 Cu3 07-X 
Since the conductor loss of an oxide superconductor becomes remarkably small as an oxide superconductor 
is used and the filter 3 using usual gold was already described to the case wall, band interpolation close loss 
is remarkably small rather than the filters 4 and 5 which used gold. Furthermore, with this filter, band 
internal reflection loss also shows 25dB or more and sufficient magnitude, and is carrying out xmiform 
satisfaction of the engine performance expected from high Q filters. However, with the filter in which such 
high Q value is shown, the effect of the noise by turbulence of slight resonance mode which was already 
described comes to appear. The ripple in a band is a little larger than a design value, and although a skirt- 
board property is also better than a golden filter, it is actually inadequate [ a filter 3 / a ripple ] still in respect 
of steepness. Furthermore, signal level out of band remains in the value of 50dB or less extent, and the 
agnogenic spike of about 8dB is seen out of band. Although the filter 3 which has such a property is enough 
in that high performance-ization of the Media Interface Connector filter which was using gold 
conventionally is achieved, it is a little inadequate for the purpose of filtering the feeble signal which 
becomes future more important with high degree of accuracy. 

[0017] Next, when filter shape evaluation about the filters 1 and 2 which combined the oxide 
superconductor by this invention and the wave absorber of a case wall was performed, it turned out like 
drawing 3 that band interpolation close loss shows about 0,05dB and the property that band intemal 
reflection loss is also comparable as about 27dB and a filter 3. However, with the filter which used the wave 
absorber for the case wall, the ripple in a band could make it smaller than 0.0 IdB and a filter 3, and the 
skirt-board property also showed the very steep property as a design value mostly. Furthermore, the spike as 
which also making signal level out of band small to 70dB or less was regarded with the filter 3 by becoming 
possible also disappeared. This is because the wave absorber absorbed efficiently the effect the minute 
leakage field of the extraneous emission from discontinuity, such as a connector constituting the cause of the 
noise of a microstrip line filter which shows high Q value, or a microstrip line affects a case wall, so noise 
generating by turbulence of the resonance mode generated in the interaction with the current and case which 
flow in a case was controlled conventionally. In addition, filters 1 and 2 were compared, and it turned out 
that the wave absorber prepared in a case wall is almost same the case of magnetite, and in the case of a 
NiZn ferrite, and it is not dependent on the class of wave absorber so that clearly. TTius, by preparing a wave 
absorber in a c£ise wall front face, the microstrip line filter of this invention is small, and can realize the high 
efficiency filter which was not able to be realized conventionally. 
[0018] 

[Effect of the Invention] As explained to the detail above, this invention could reduce the noise which poses 
a problem by the microstrip line filter which has high Q value in the case wall of a filter by installing a wave 
absorber in case a microstrip line filter is manufactured using an oxide superconductor and a dielectric, and 
it became possible to raise the property of a microstrip line filter sharply. It is possible such a high efficiency 
filter not only can to raise the engine performance of the conventional Media Interface Connector filter, but 
to replace and form into small high performance the waveguide filter currently used as a filter with 
conventionally high Q value, and the effectiveness is very large when manufacturing a microwave circuit. 
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* NOTICES * 

JPO and NCIPX are not responsible £or any 
damages caused by tbe use b£ this translation. 

1 .This dociunent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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